Some properties of the dispersion relations for potential scattering are examined. It is shown that even for a potential of 6nite extent, the dispersion and unitarity relations do not define a unique scattering amplitude, so that they do not contain all the information that is derivable from the Schrodinger equation.
INTRODUCTION
'~DISPERSION relations connecting the real and imaginary parts of scattering amplitudes have been deduced from the assumptions of Lorentz invariance, microscopic causality, and certain symmetry properties quite independently of any particular Hamil- tonian. ' The connection with a model is made in the assignment of the mass spectrum, the postulated threshold behavior of the amplitudes, and in the assumed behavior of the amplitudes for infinite mornenta. It has been conjectured that a quantum field theory might be completely defined by such dispersion relations together with the unitarity condition. ' In such an approach it is assumed that the dispersion relations, together with the unitarity condition, contain all the relevant information contained in the Hamiltonian, and that they yield a unique solution if the Hamiltonian does. One would then have a formulation of a field theory essentially in terms of observables, which would require none of the renormalization prescriptions of the canonical Hamiltonian theories.
However, this happy situation is not realized for certain simple models for which all solutions of the dispersion relations can be exhibited. Thus the dispersion-type equations that describe the "one-meson approximation" to a static-source meson See also R. Jost, Helv. Phys. Acta 20, 256 (1947) . k '{expL2ibs(k)) -exp(2ib(k))} is a regular function of k, which approaches zero as k(~~for Imk&0. (G) will be a satisfactory solution provided the u; are chosen so as to give the correct residues at the poles. (10) where E=k(1+X/k')'* and X/2ris is the depth of the potential, we can exhibit several representative examples of alternate solutions, which satisfy condition (C) and thus establish nonuniqueness, even though they have some obvious nonphysical properties. 
which may be derived from Eqs. (1) - (3) by separating the scattering amplitude
and choose R(k') =E ' tan(bE).
(12) and noting that dk' 
